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SECTION 1 
INTEQD2QIION 

This docuffl'snt provides a samnary of laboratory capabilities used by 
the ^arth Observation Division (EOD) for processing Earth resources 
data and will be updated to reflect new capabilities as they are 
developed. It also provides the division analysis teams with a 
reference for planning purposes and an aid in the development of data 
handling and screening plans. 

1. 1 PURPOSE 

The purpose of this document is to provide a list and summary 
description of all the NASA Lyndon B. Johnson Space Center (JSC) 
laboratory capabilities available to EOD personnel for processing 
Earth resources data. The bibliography at the end of each section 
provides further sources of information. 


1. 2 SCOPE 

The scope of this document is concerned with electronic capabilities, 
photographic capabilities, and capabilities cross-reference tables. 

The electronic capabilities section pertains to those facilities and 
systems that use electronic products (magnetic tape, punched cards, 
paper tape, etc.) as input and electronic and/or photographic products 
as output. The photographic capabilities section pertains to 
equipment that uses photographic images as input and electronic and/or 
photographic products as output. The capabilities cross-reference 
table summarizes processing steps. 

A general hardware description is presented for each of the data 
processing systems and the titles of computer programs are used to 
identify the capabilities and data flow. 
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SECTION 2 

5JtS£l£2J!I£_£A£lBTiixiES 

2. 1 THE JSC PnPOnE TERHTNAT. FACILITY 

2 - 1.1 

The Purdue University remote-tecDinal data-cowmonications facility 
provides the user with a direct link to an lBM*360/67 coapnter located 
in the Laboratory for Applications of Remote Sensing <1ARS) at Purdue 
University- Evaluation of data submitted for processing under current 
LARSYS techniques Version TIT through punched card or keyboard input 
and punched card or printer listing output is available- {Magnetic 
tape output is available, but a 1-week mail delay is to be 
anticipated-) 

Present equipment includes one IBM-2780-2 data terminal, two IBM-2741 
data terminals, one Data Point 3300 data terminal, and one Hazeltine 
2000 data terminal- Terminal comnunicatlon is multiplexed; hence, all 
terminals may be operated simultaneously- (Future expansion includes 
leased-Line communications to Government Services Administration (GSA) 
computer network, Dallas/Fort Worth region, which will have LARSYS 
version ITT available in the last quarter of 1974-) 

Outputs are in the form of graphs, data histograms, and tables of 
printed data values- The terminals are operated on a nonscheduled 
basis; however, users should investigate available training sessions 
before attempting to use the facility* The facility is located in 
room 2062, building 17- Contact John Sargent, TF4, 4R3-6478 to 
schedule training sessions- 

2* 1- 2 Sensor Cap abilities 

The sensor capabilities consist of any senscr data in LARSYS format. 

2.1.3 ££ogja°!s_;_l,lBSJS_Ve£sioa_IlI 

The LARSYS monitor program requests, initializes, and causes to be 
executed major processing functions as listed in A through F- 
Ancillary packages are listed in G through L- Figure 2-1 shows the 
overall organization of LABSYS- 

Statistics processor (STASUP) - The statistics processor produces 
histograms, spectral plots, and mean and correlation matrices for 
given classes or fields- 
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F, Point classification processor (CLASUP) - This program, using a 
ma ximum- likelihood-classification rule classifies multispertra 1 
data on a point-by- point basis* 

C. Print results processor (PRISUP) - This display program offers 
various ways of presenting classification results such as 
printouts, gray scale maps, outlines of test and training fields, 
tables of data, performance tables, user request summary, and 
results file listing* 

T)* Separability processor (SEPSOP) - This program provides for 

selection of the set of channels that will give the most accurate 
classif icat ion by the classif y-points function. 

F, Cluster processor (CLUSUP) - This program uses an unsupervised 

classification (clustering) algorithm to classify individual data 
points into a predefined number of clusters. The cluster 
processor output is a map of clustered arrays and/or punchad cards 
of the same. 

F* Sample classification processor (SAnsnp) - This program implements 
a statistical distance measure for classifying samples (test 
fields) from the multispectral image data tape* 

G* Histogram processor (RISSOP) 

H. Pictureprint function (Picsnp) 

T, Graph function (GRHSUP) 

d. Image display function (IHASUP) 

K, Result function (RESSOP) 

I. Function (FUNSUP) 

Bibligr aph Y 

LAPSYS nsers« Manual, Purdue Oniv*, June 1, 1973, vol. 1, LAPSYS ITI 
Program Abstracts Manual; vol* 2, LARSYS III System Manual; and vol. 

3, LARSYS III Users* Manual* This information is kept in the terminal 
area. 

Flores, L. M.: Summary of Information Obtained Concerning the Purdue 

Remote Terminal, TM-^642-467, May 1972- 

LARSYS 0250 Program Name LARSPLAT Abstracts. 
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2-2 THF JSC EARTH RESOURCES INTERACTIVE PROCESSING SYSTEM (EHIPS) 

2 - 2 . 1 

Thp EFIPS is an interactive graphics system iraplenie nted at the JSC to 
he used in the processing and investigation technique development for 
remctely sensed Earth resources data« This system allovs the analyst 
to analyze data as it is being processed* The ERIPS presently handles 
9-tracV, 300-bpi computer-compatible tapes (CCT) in the HRTS 
m ul t ispectra 1 scanner (MSS) bulk, LARSYS and Universal formats* 
Universal format nine-track tapes, as well as printer listings, are 
available as output in addition to Polaroid color photographs and 
microfiche of image displays. 

The FRIPS consists of an IBM-360/75 computer and two special -purpose 
interactive Hazeltine terminals located in the Real-Time Computer 
Complex (RTCC) , building 30, JSC. Each terminal consists of a 
special-purpose keyboard, black-and-white image monitor (landscape) 
alphanumeric monitor (conversational) and a shared, color-image 
monitor. Two additional remote terminals are scheduled for 
installation in the building 17 Data Applications Laboratory. 

2- 2. 2 Sensor ^Capabili ti^es 

The sensor capabilities include any sensor data in ERTS MSS bulk, 

LARSYS II, or universal format. 

2.2.3 S £ e c ial Capabili,ties 

The capability of interaction between the computer and the user is 
developed through the conversational monitor. The monitor displays 
menus from which the user, through the keyboard and grafacon, can 
choose the many options involved in image registration and spectral 
pattern recognition. The user receives almost instantaneous response 
to his choices of channels, computations, et cetera. These choices 
and subsequent computer responses may then be hardcopied for future 
reference. 

2.2.4 Program, -_yerslQQ_ PR lES gQ D, vg jgp 

Figure 2-2 shows the flow chart for the ERIPS version SOD V902D. The 
updated ERIPS software package BOO V903 was scheduled for availability 
approximately May 16, 1974. 

2. 2.4.1 Pattern re cognition.- The pattern recognition application performs 
multispectral analysis of data. It has as a base the Purdue LARSYS 
program dated June 10, 1971. The pattern recognition program can 
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clasp^ify every picture element or group of elements (fields) ^ 
inclu<1ing 60 user-i3ef ined classes, 

Tmgnc registration,* Image registration, if desired, can be 
accomplished by two methods. One method is to conform an input image 
of a given scene to a reference image of the same scene (imaqe/imaqe) , 
Another method is to map the input images onto predefined 
lati tude/lonqitude grids (image/grid) • 


There may be three outputs obtained from the registration computation: 
a display of the final registered image located in the core on anv of 
the landscape monitors, a microfiche output through normal pRIPS- 
associated hardware, and an output tape of the final registered imane. 
An additional function of image composition may be used where 
imaqe/imaqe registration is being performed. 


2, 2, 4,1 load application,- The load application provides the ERTPS user with 
four different capabilities. First, it provides for loading image 
data from CCT in various formats (sec, 2,2.1) onto the system dish 
packs for analysis. Second, it provides image data transfer from disk 
to tape in the universal format for future use on EPIPS, or any other 
data system that can process the universal format (i,e, , data analysis 
statation fDAS) , rjnlvac production film recorder). Third, it provides 
image viewing on the image screen directly from tape and the selection 
of an area of the total image to be loaded for further processing or 
analysis. Fourth, it generates, upon request, a report containing 
header information for any image. 


2. 2. 4. 4 |m5ge_creat4on appl4q^t ion,- The image creation application allows the 
system user to take two images containing the same number of lines and 
pixels and combine them into one picture of two images. The most 
common use of this application will be to take two registered images 
and then combine them into one picture that can then be submitted to 
the pattern recognition processor for temporal/spectral analysis, 

2- 2,4.5 Image_manipulation and displ ay applicat ion,- The image manipulation 
and display (T?1D) application displays an image on the landscape- 
television (TV) with a maximum of 16 shades of gray or 8 colors. In 
addition to displaying an image, the IMD provides the user with image 
manipulation capabilities to scroll and magnify, 

2. 2. 4,6 The delog application allows the user to have a 

printed copy of his menus/ceports generated after his run. The 
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Figure 2-2.- ERIPS version EOD V902D (NASA-S-74-3499) . 
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2. 2. S 


printed copv will be sent to the user to the address shoun on the 
siqnon eenii. 


TJsers^ Guide, vol^ 1, NAS9*996 








Interactive Earth observations Displa y/Control System Performance 
Specifications, Philco Ford Corp,, PHO-SE-09645A , Oct. 24, 1972* 


Swain, Phillip H.: Pattern Recoqnition , A Basis for Remote Sensing 

Data Analysis, Pnrdue Univ^, LARS information note 111572. 

Remote Mul ♦‘ispectral Sensing in Agriculture, Purdue Tiniv. , Research 
bull. B44, sept. 1968. 


2.3 EARTH RESOURCES PRODUCTION PROCESSING FACILITY 


2. 3. 1 General 

The Earth resources production processing facility consists of 
equipment that is capable of taking Skylab 28-track instrumentation 
tape and aircraft 14-track instrumentation tape and outputting film 
images, plots, tabulations and universal formatted CCT. By inputting 
options to certain programs, a limited amount of analysis is possible 
(i.e., statistics can be obtained for some sensor data). This 
facility is located in building 30. Output products are available by 
submitting a data request for® and supplementary sheet to John 
Sargent, TF4 713-483-6478. 

2.3.2 Sensor (;:apab 41 i .\^^5 

This facility is designed to accept both aircraft and Earth Resources 
Experimental Package (EREP) sensor data. 

2. 3. 3 Special Ca pa bi l,ities 

The special capabilities are documented as standard data products. 

2. 3 - 4 grog rams 

The Earth resources production processing facility is committed to 
take aircraft and EREP sensor data and output certain standard data 
products; therefore, programs are sensor oriented and are well 
documented in the TR-523 and TR-524 documents. 


2-9 



Fonm 


2. 1. S Siblio^raohj^ 

Farth Resources Protraction Processing Requirements for Aircraft 
Electronic Sensors, TR-523, 

Earth Resources Production Processing Requirements for ^REP Electronic 
Sensors, TR-524, 

Earth Resources Data Format Control Book, TR-54.1 

Skylab Program KEEP Investigators Information Book, ^1SC“07R7U, 

'^arth Resources Operations Handbook (EROH) , LEC^0719. 

2*4 flULTISPECTRAL SCANNER DATA ANALYSTS SYSTFF1 

2*4.1 SSU^Tal 

The "SS DAS <fiq* 2-1) features an SEL-810B computer-controlled 
hardware/software configuration, including a multichannel analog-to- 
digital (A/D) converter subsystem. The system can be used to disnlay, 
screen, index, edit, or reformat multichannel imagery data. The 
inputs are pulse-code-modulation (PCM) encoded or f reguency-mod ula ted 
(PM) recorded analog magnetic tape, or nine-track CCT. The outputs 

are a three-channel black-and-white film record, a single-channel 
black-and-white film record, punched cards, alphanumeric display, 
visicorder, printer listing, and CCT. Digitizing is provided by the 
SFL-700 A/D subsystem. The HSS DAS is located in room 2062, building 
17, and system time can be scheduled by John Sargent, TF4, 713-483- 
6478. 


2. 4.2 


Sensor Capah j. 

This system will accept multichannel imagery data recorded in PC^ , 
analog data using direct or FH record techniques, or nine-track CCT. 
Existing software will process Earth Resources Technology Satellite A 
(KRTS-A), 24-band nss, S-192, modular multisuectral scanner (tt^S), RS- 
7, RS-14 and Reconofax IV data. Processing of other sensor data may 
be available upon request. Existing software packages will process 
nine-track CCT in EHTS-A, mul tispectral data system (M5DS), LARSYS, 
universal, RS-14, or color study format. 
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Figure 2-3.- MSS/DAS system block diagram (first of two data 
techniques laboratory facilities) (NASA-S-74-3500) . 
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2 ^ Special Capa 

A 525 line by 7 CO element color TV Bonitor is used for display an^ 
screeninq of imagery data consisting of selected channel data. 
Screening is accomplished by data being selected by cursor for further 
analysis. Precision edits are made using coordinate selection from 
qrid-overlayed imagery previously processed on film or visicorder 
output copy. Visicorder products are available on- or offline (sec, 
2 . 10 .) 


2 . 4.4 
2. 4.4. 1 


P£o^ rams 


Improved_f 5 SDS _££03 j 
The TWPPES program provides a moderately high-speed screening and 
editing capability for HSS data* The IMPRES has a basic sensor-tape 
color- screening rate of 7-1/2 ips black-and-white at 15 ips. Specific 
area editing maybe selected via cursor use or manual entry of the 
coordinate table through the teletype (TTT) . 


2 . 4. 4 . 2 Superspeed screeninq program (SSSP > for viewin g . - This prog ram 

provides screening and film-edit capability for MSS and H^S data. 

Color display from sensor tape speed at 15 ips and black-and-white at 
30 ips is featured. Simultaneous filming of two channels on black- 
and-white filtp at 15 ips is available. Coordinate grid overlay on the 
film or display imagery is optionally available. Annotation is 
accomplished by TTY or card-reader input. 


2.4.4.*1 This program has basic 

screening and editing capability for M^S data. The program can screen 
three channels at a sensor tape speed of 15 ips. It is also capable 
of transfering edited sensor data from PCM tape to digital CCT tape in 
lARSTS format. 


2. 4 . 4. 4 S-192 sc peeninq and editing p rogra m ($ ES-1921 . - Ba sic scree n i ng is 

accomplished in single-channel black-and-white mode at 30 ips sensor 
tape speed. Editing is performed on a LASSIS output CCT. Edits of 
five channels or less take place at 15 ips. Up to 12 channels can be 
run at 3-3/4 ips. Two minutes of single-channel S-192 data can be 
output on one CCT, or 12 seconds of 12 channels. 

2- 4. 4. 5 S-192 line-straight inq program (LRS COF) .- This program pseudo corrects 

the conical sensor sweep using a sine function to refit the data. A 
CCT of up to three channels of SES-192 data can be input for 
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nrocessinq. Output areas are selectable on a scan-line basis. Output 
data are in LARSYl^ forraat on nine-track CCT. 


2, 4, 4, 6 LAES-ct!>f ck_ P|;fiq^a^-^i'SB CHS V,- This program provides color or black- 
and-white screening and black-and-white film editing nf any lAPSYS 
format tape, Gain^ bias control, and channel selection is available 
through the operator TTY, Tapes are verified for proper formatting, 
including sequential record counts, and checked for possible parity 
errors. Coordinate grid overlay is optional, 

2, 4,4.7 LA RSIS hist ogr^m_progra m JLR SH Syi , - Input is I.ARSYS CCT, The operator 

controls channel selection and the area boundaries to be histogrammed 
via TTY input. Outputs consist of image display, film recorder, or 
line-printer listing. Summary listing is also provided, 

2, 4,4,8 ms PS t^istoqrgm progy ^m The HSDS histogram program functions 

the same as the LRSHST, except HSDS format data is input. 

2, 4, 4, 9 ERTS to ;«AR$YS conver sion lELASS) This program inputs and converts 
bulk EPTS-A nss CCT tapes and outputs nine-track CCT in the LARSTS 
format for display via LARS-check and further processing. (Precision 
MSS format tapes cannot be used,) 

2,4,4.10 FRTS-A to HSDS.- The EPTS-A to USDS conversion program selectively 
converts to, and displays in USDS format, bulk MSS imagery from the 
ERTS, (Precision MSS format tapes cannot be used.) 

HSDS to LARSYS III conversion program reformats entire MSDS edits to 
LABSYS ITT format to provide an input into the Univac large-scale 
computer facilities. 


2.4,4. 12 


Bend ix all- gbap ael tape copy program (BACTC )^.- The BACTC extracts 
selected portions of the 14-track analog PCM S-192 imagery data tape 
and transfers these data to nine- track CCT, Operator parameter 
selection and processing control is achieved through the alphanumeric 
keyboard display and console interrupt switches. These reformatted 
data can then be submitted to the Dnivac large-scale computer system 
for farther processing. 


2,4.4,13 Kevhoay d ins pect and c h ange (KIC) The keyboard inspect and change 
program is a progranmer/operator aid that provides the capability of 
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inspecting and/or modifying core image contents via the KSR 
teleprinter. 

2.4.4^14 S- 1 92^jjniYeisal_fo£matte^_JS 2UE ) the S2HF program inputs S-192 

imagery data from nine-track CCT in the ACTC (or BACTC-PASS2) format, 
reformats it to imagery data universal format and creates another 
nine-tract CCT. 


2.4*4*15 Ve rify (VR FY1.- VRFY is a utility support program that compares 

records bn an original and copy of nine-track CCT data to determine 
exact duplication* 


2.4.4,16 Univ gg sal sci;eenin g and edit j.ng Pi^ Q qram_ The USFP is used to 

display, display and film record partial width, or display and film 
record full-width image data* Input to the program is data collected 
from various Earth resources sensors (i*e*, $-192 and MSS) written on 
9-track, 800 bpi CCT in the imagery data universal format* False 
color is available through the linear transformation equation far each 
color. 


LT 


[=i(' 


+ B 


,) * Gj(Cj » 


t 63(03 * B3 


)] 


+ D 


2.4.4.17 D uplica te fDtlPI. P OP2) .- Duplicate is a utility support program that 
transfers data from one media to another (i.e«, tape to cards,' cards 
to tape). 


2.4.4. 18 


satellite analog ¥HRH data is input through the SEl-700 A/D system* 
Color TV display is provided for screening purposes* The edit mode 
outputs a LARSTS CCT. Extra calibration and annotation is included on 
the output tape. Special operator setup procedures are required* 

Both visible and infrared channel data are recorded* Backup mode 
option is also provided* 


2- 4.4* 19 


Ge nera l-purp ose digiti z ing prgqi^aq fGFDZ) .- Various analog sensor data 
<i.e«, fiS-7, BS-14, Reconofax IV) are input through the SEL-700 A/D 
system* Capability exist for up to 12 channelrs of sensor data to be 
digitized and edited into LABSYS format output^CCT* B^ck -and -white 
film a^d TV display output is also available* <^This program could 
potentially support the digitizing of any analog sensot/data* Special 
operator setup procedures are required* Calibration elements are 
currently not provided on the output CCT. . . 
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2. a, U.20 LA£5YS^I-tO-Hsns_cgnTQ rsio n (imspS) The lARSYS I to HSDS conversion 
program reformats LARSYS (version T) input CCT to the nSDS format CPT. 
Further processing may then be accoDpllshed by use of the MSPS or FOP? 
programs. 

2.4.4.21 LARSYS. I r_results_£rogj: am_descrii!ti on (LRS RES) ^. - The LARSYS ll results 
program converts the Purdue classification results input tapes to 9- 
track, 800 bpi universal format tapes. 

2.4.4.22 lhg.24-channel_dis£lai_J24CHANl.- The 24-channel display program 
displays all 24 channels of data from an MSDS edit CCT in order to 
provide a auick-look assessment of the quality of the imagery on each 
of the 24 video channels, Black-and-mhite TV display is used. Tapes 
made with fewer than 24 channels will not display channels in proper 
order. 


2.4,4.23 flSS-hottsekeeEing_del Qg (MHD) .- The SSS housekeeping delog program 

lists parameters from track 13 of an BSS PCH sensor tape. This delog 
can be printed for all scan lines or for a designated number of scan 
lines. The HHD program also has the capability of printing scan lines 
at a selected interval. 


2.4.4.24 


Ojliv^sal_faimal_tg_LABS IS_II_cflP vers ion_ JPPLRSI . - The universal 
format to lARSTS III conversion program converts universal format 
nine-track, CCT input tape to LARSYS (version Til) nine-track, CCT 
output tape. 


2-4.4.25 gjiijexgal_fgiBat_e^it _tape (UPET) .- The universal format edit tape 

program was designed to provide a method of editing universal format 
CCT, The data to be edited are selected according to a designated 
start scan line number, stop scan line number, start pixel number, 
number of pixels, and channel numbers. The OPBT program also has the 
capability of reversing the scan-line direction of the data if that 
feature is desired. 


2.4.4.26 tARSYS_2XI,.tfl_l!SDS .ggjy er3ipn progr<im .- The LARSYS III to HSDS 

conversion program is used to reformat LARSTS TIT FORBAT CCT to USDS 
format screening and for analysis using the BSDS and BOPS program. 

2-4.4.27 llullisjBg£tral_edlt_ taBe_grint _ program (BBTP) The BETP is a support 

program designed to give a printed listing of data values for selected 
scan lines of imagery in the BSDS format. 
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S-192-band 13 mu lti point .s moot hi ng pr og ram IflPS-JjL*" This proqram 

provid<^s capability for smoothinq 1 cv-f requency bandinq present in 
Skylab EPPP band 13# th^^rmal data- Low- tpm pera tur^^ calibration points 
uspd to diqitally ad-just imagery data based on that reference* 
Input data are SES-192 LAFSYS CCT- Output is LAR5YS CCT- 


4, S Bibliography 


Software capabilities of the building 17 Data Techniques Laboratory, 
Philco-^ord# Sept- 10# 1973. 

Data Format Control Rook, TF-5U3. 


Screening and Data Handling Plan for EFTS-1 Computer Compatible Tapes 
and Aircraft 24-Band scanner Data# FOD-294S. 

2-5 ADDITIONAL DATA TFCHMIQaES LABORATOFY (DTI) PHCTORRftPHIC CAPABTLITIFS 

2. 5, 1 Sgnsial 

The DTI. has a capability for converting image data to a television 
signal for processing and displaying of Earth resources data. 

2-5-2 Hultiband Camera Film V iew e r Hod e l 2000 f llSI 

The multiband camera film viewer (HCFV) (fig- 2-4) is a three- channel 
electronic- visual system capable of converting image data to a 
television signal and displaying that data on a 1000-line color 
display- Inputs can be roll film (70 millimeters or 5 by 5 inches) or 
any transparency from 16 millimeters to 5 by 5 inches. Outputs to the 
display can be false colored and photographed on 70-millimeter color 
film- This system is located in room 2062# building 17, and system 
time can be scheduled by John Sargent# TF4, 713-184-6478. 

2. 5. 3 gi^lo^£a£hj 

Tyler, J- L-: flultihand Camera Film Viewer Capabilities and 

operation# LEC-0599- 

2-6 PRODOCTTON FTLH COKVEBTEF 


2- 6- 1 Genej;^! 

The production film converter (FB-80) is a functional part of the 
Earth resources production processing system- The FR-80 will also 
accept uni versal-foraatted magnetic CCT inputs fro® other sources# 
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incluainq the existinq DAS, the ERIPS, other Sliylab and aircraft 
sensor data. Earth Resources Technoloqy Satellite (FRTS) data, 
calibration data, and navigational data^ Output products are filmed 
images on either 70-millineter or 5-inch blacic-and-uhite and color 
film, A film converter is located in room 10f)7, administrative side 
of building 30, and output products are obtained by data request forms 
through John Sargent, TF4, 713-483-6478. 


2. 6. 2 Sensor capabilities 

The PR-00 can process nine-track universal format CCT from the 
follcuing sensors: 

A. S-192, BSS 

B. HSS, 24-channel HSS 

C. RS-14, dual channel scanner 

D. Reconofax IV, infrared scanner 

2. 6. 3 S£e£ial_Ca£a^^liJti§s 

2. 6. 3.1 Pr int_PrQqe? ff Processing can be provided to accommodate print and 

tabular listings on film. 

2. 6. 3.2 £lQt_pr oces§4ng.- Plot processing can be provided to generate 

histograms, plots of calibration, trend and housekeeping data, and 
other X-Y functions. 

2.6.4 Prog rgas 

2-6. 4.1 Iiage^processinq .- image processing can accommodate data derived from 
both linear scan and conical scan sensor systems, and will provide 
compensation for knovn geometric and radiometric errors because of 
sensor or production film converter characteristics. 

2. 6. 5 Bi bliograph y 

Earth Resources Production Processing Beguirements for Aircraft 
Sensors, TR-523. 


Earth Resources Production Processing Requirements for EREP electronic 
Sensors, TB-524. 


Earth Resources Data Format Control Book, TR-543. 
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Figure 2-4.- Multiband camera film viewer (NASA-S-74-3501) . 
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Production rilm Converter T>ata Softwares Hequirements SH-09B19B for 
each sensor. 

Production Film Converter Procurement specification SP-“09676D. 

2.7 JP A S S I VF_]5 TCPO W^V A ni NG^SISTE M_D A T A_iNAiI-gI5-SJESl£!! 

2 • 7 , 1 

The Passive microwave imaginq system (PMIS/DAS (fiq. 2-5) features an 
SEL-810B computer-controlled hardware/software configuration that will 
display, screen, index, edit, and reformat multichannel imagery data. 
The inputs are pcff-encoded magnetic tape or nine-track CCT, The 
outputs are black-and-white film, color film, punched cards, 
alphanumeric display, line printer, and CCT- This system is located 
in room 2052, building 17^ System time can be scheduled by John 
Sargent^ TFa, 7 1 3-4 83 -6478* 

2*7.2 S e n s o r_C a£a b i li tie s 

This system will accept any multichannel imagery data recorded in PCM 
tape format or nine-track CCT* Existing software limits system 
processing of data to the ERTS-A, 24-band, MSS, M*S, S-192, PMIS, PS- 
14, and th^ scanning imaging spectcoradiometer (SIS). (Software 
programs will process nine-track CCT in ERTS-A, MSDS, LARSYS, 
universal, RS-14, or color-study format*) 

3 Special Capabilities 

A 525 line by 400 element color TV monitor is used for display and 
screening of imagery data consisting of selected channel data on three 
color guns (red, green, and blue) * Screening is accomplished by 
assigning desired channel data to the display guns* Imagery on film, 
visicorder paper, or display may be grid overlayed. Precision edits 
are made using coordinate selection from the grid overlay imagery* 
Coarse edits are made through use of the rectangular cursor* (See 
computer Based Coordinate Grid Overlay, H* Eppler, EOD* ) 

2*7*4 

2.7*4. 1 BSPS o n pg l S D j^g ( HOP51 *- This program screens or edits MSS sensor 

data tapes or nine-track CCT in MSDS format. Color or black-and-white 
display is provided by linear transformation equation, LT = Ax + B* 
Film and tape-to«*tape edits are also available. 
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2. 7. 4. 2 SSaBBin q ia aa5_3Begtj;oistgj_ -_oce aB , iodf fSISQ| Th is program 

converts the 14-track sensor-tape output of the Scanning imaginq 
spectroradioaet er (ocean node) to a nine-track CCT that is compatiblF 
with the MSDS edit format* 


2 . 7 * 4, 3 


tape print program (HST P)^*- The BFTP is a support 
program designed to give a printed listing cf data values for selected 
scan lines of imagery in the BSDS format. Other modes of operation 
will allow error checking of MSDS data edited from sensor ^'apes, octa] 
listings of data values^ and selection of the edit to be listed. 


2. 7. 4* 4 Bul ^ispe^ tral edit tagg h istogram (HETH > This program inputs MS PS 
CCT. The operator selects the area to be processed by pixel start, 
number of pixel scan line start, and number of lines* Output is liup- 
printer listing showing data count distribution and summarv sheet. 


2, 7. 4. 5 ass_hQUsekeepi nq_delQq pro gr am (HUDW - The MSS housekeeping deloq 
program lists parameters from track 11 of an MSS PCM sensor tape. 
This delog can be printed for all scan lines or for a designated 
number of scan lines. The MHD program also has the capability of 
printing scan lines at a selected interval. 


2.7, 4.6 All-chaitfiel^tape^c ^ By ^ Bro qy a m fACTCI This program extracts selected 
portions of the 14-track analog PCM S-192 imagery data tape and 
transfers these data to nine-track CCT in the ftCTC format. Operator 
parameter selection and processing control is achieved through the 
alphanumeric keyboard display and console interrupt switches. These 
reformatted data can then be submitted to the Univac large-scale 
computet system for further processing. 


2. 7.4, 7 Se lecti on pyoq ram fSgtB] The SELE screens S-192 sensor data to 

display imagery of nonstralghtened scan-line data and to edit digital 
data tapes for subsequent use in scan conversion. The data input to 
SELE is the 20-channel, reformatted, 14-track data reformatter 
assembly (DBA) PCM data tape. Output is two CCT; the center of the 
image is written on one tape and the edge data are written on a second 
tape. 


2. 7.4.8 Cor rection ppoq raa (COHB^ The COBB is a link between the SELE and 

the DSPL programs to complete the scan- stra ightening process for S-1®2 
imagery data. Inputs to COBB are the two magnetic tapes output by 
SELE. These inputs are read by COBB, scan corrected, reformatted, and 
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Figure 2-5.- PMIS/DAS system block diagram (second of two data 
techniques laboratory facilities) (NASA-S-74-3502) . 
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written ont on two output tapes, which are used hy th 3 D^PL Droqran) 
for di spla y, 

2, 7, 4. Dj.splay pr o qi ;am (DSPh)^^’- The DSPI. takes CCT imagery data recorded on 
one or more digital tapes, merges, selects, combines, and processes 
these data and presents the data to the color display and stno-film 
recorder- Input tapes are from the CORF or SELE programs, 

2,7.4*10 LARSYS correct ion_ prpgra m (L P SCQR^.* This program pseudo corrects the 
conical sensor sweep using a sine function to refit the data, Pp to 
three channels of data from CCT can be input for processing. Output 
areas are selectable on a scan'-line basis. Output data are in T.ARSYS 
format on nine-track CCT. 


2.7.4.11 h APSYS 11_ check _ prQqrajP JLFS CHK) ^^- This program provides color or 
black-and-white screening and black-and-white film edit of any LARSYS 
format tape. Gain, bias control, and channel selection is available 
through the operator TTY. Tapes are verified for proper formatting, 
including sequential record counts and checked for possible parity 
errors. Coordinate grid overlay is optional. False color is 
available through the linear transformation equation for each color. 

LT - [g, (C, + B,) * Gj(Cj -► Bj) + GjIc, + Bj)] * D 

2.7.4.12 C opy hou sekeeping an d t i ffiQ _lCHAT \ , This program copies S-192 
housekeeping data from the 14-tracJc sensor tape and tags these data 
with the S-190 time. The output of this program is compatible with 
the Institution Data Systems Division (TDSD) phase I continuous data 
CCT, An auxiliary output of CHAT is a delog to the line printer of 
the output CCT. 

2.7.4.13 Vg yi fv fVR PYl VPFY is a utility support program that compares 
records on an original and a copy of nine-track CCT data to determine 
exact duplication. 


2.7.4.14 Unj^versal sc peenin q and editing program fPS EPl The universal 

screening and editing program (OSEP) is used to display, display and 
film record partial width, or display and film record full-width image 
data. Input to the program is data collected from various Earth 
resources sensors (i,e., S-192 and HSSO written on 9-track, 800 boi. 
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CCT in ^he imagery data universale foraat) . False color is available 
through the linear transformation equation for each color. 

LT = [g^(C^ + B^) + G2(C2 + B^) + 03(03 + B3)] + D 

2.7.U-15 Urviv ers al histo gra m prog ram faHIST^ . The universal histogram program 
will accept universal format nine-track input tape and output a 
histogram and statistical infornation that includes the iiaiimum value, 
the median, the mode, the mean, and the standard deviation. Input 
data is selected via the numeric display keyboard by selecting a scan 
line number and pixel position for specified channels or by linkage to 
USEP. Statistical information of op to four selected channels can he 
output simultaneously to the numeric display and percentage bargtaph 
to the line printer. Up to three selected channels can be displayed 
sioulta neoosly as a percentage bargraph to the color display. 

2.7.4.16 tlniversa l fo pm e^t tape fPFETI .- The universal format edit tape 

program was designed to provide a method of editing universal format 
CCT. The data to be edited are selected according to a designated 
start scan-line number, stop scan-line number, start pixel number, 
number of pixels, and channel numbers. The OFET program also has the 
capability of reversing the scan-line direction of the data if that 
feature is desired. 


2.7.4.17 Du rlic a 1 ; e ( P DP1^_D 0P2 )[ .- Duplicate is a utility support program that 
transfers data from one media to another (l.e., tape to cards, cards 
to tape) . 

2.7.IJ.18 MMIS _III_ tQ BSPS CQnT.rsion prograa IL3HSDS1 .- The LAHSts III to 

RSDS conversion program is used to reformat LkPSTS III digital tapes 
for analysis using the HSDS/HOPS programs and building 12 programs. 

2.7.4.19 M5^_fcQ_lAFSis_iii_cQ aver3ion program (RSDSi3i The usds to lABsrs 
III conversion program reformats entire RSDS edits to lABSTS III 
format to provide an input into the Onivac large-scale computer 
facilities. 

2.7.4.20 HS5_to_flniyersal foriat cooTersion proetae fHSSO?^ ,.- The HSSP? 
screens, film records, and reformats raw R55 data to the imagery data 
universal foraat. Input is the 14-track HSS PCH tapes. Output of the 
edit node is nine- track CCT. The program will not convert all of the 
data channels and pixels at once into universal; multiple edits are 
required because of core memory and time liiitations. Options include . 
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qrid, quid color, shift value for each channel, an^i number of pixels 
for the display or film modes. 

^-7,4.21 ri_an d_ITI_to_u niversa l_s^nv^sion_£ro 2 ra - The L A FSY5 

ITT to MSns conversicn proqram is used to reformat l.Al^srs Tir format 
CCT to FSDS format screening and for analysis usinq the nsOS and lOP? 
proq tarn , 

2.7.4,2 2 ;g£i:s-^_to_yn iyer^al _ format c onvers icn program - The EAtjf input’s 

EPTS-A 9-track CCT MSS hulk data of 810 elements per scan line and 
outputs 9-track CCT in universal format. Ccnversion takes place at 
approximately 15 scan lines per second, resulting in a total 
conversion time of less than 3 minutes for a 2340 scan-line reel. 

2.7. u, 23 £2i o£z S t u d jr a m . - The color-study program can input color-study 
CCT, TV display, display and half-width film record, or display and 
full-width film record image data tapes: (A) with normal or reversed 

scan lines (B) expanded as requested by a cursor overlay via the 
numeric keyboard, and (C) in color or black and white. 

2.7.4.24 £S^4_£r23iam.- The RS-14 program can input FS-14 or color-study data 

from CCT and output it to: (A) display only, (B) display and partial- 

width film record, or (C) display and full-width film record. The 
output may be in black and white or color and may be: (A) output 

starting at the present position of the input tape and continuing 
until the proqram is told to stop via interrupt switch 3 or upon 
encountering an end of file^ (B) output over a selected range of scan- 
line numbers, or (C) output as requested by a cursor overlay via the 
numeric keyboard. 

2.7.4.25 Fx t); act p roggaa.- The extract program inputs auxiliary data annotation 
set (ADAS) data and from the PHIS data from the PCH sensor tape- 
Tnterrange instrument group A (IBIG-A) time and voice channels are 
used to locate the area of interest to be displayed. Essential 
information is edited onto a digital tape for subsequent screening by 
the evaluate program. During this process, a geometrically corrected 
color image and an alphanumeric display of support data are made. 

2.7.4.26 EY aluate_p rograa The evaluate program inputs the digital tape 

data generated by the extract program and processes it into images, 

^ listings, and digital tapes of selected areas. The evaluate proqram 
has very flexible image-enhancement-manipulation abilities that 
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Optimize its use as an analysis tool for fflicrowave data^ The evaluate 
program allows display and film recording of microwave radiometer 
image and support data after correcting the image data for geometric 
corrections because of scan cone, pitch, roll, and drifts 

2^7^4*27 ogk_P rogsam ^ - The ADAS quick- look program provides a 

quick-look capability of ADAS data, on R7-encoded PCfl signal serially 
recorded on 1 of the 14 tracks of the PHIS mission tapes. This quick 
look should be especially useful in analysis of functional check 
flight data because no preprocessing is required and ADAS data is 
output to the line printer in an ordered, easy-to-read format. A 
heading giving date, mission, site, flight, line, and run is printed 
at the top of each page followed by appropriate subheadings and 34 
lines of data. 

2.7.4.28 iim-JrQgra a_ _t a M MO t , . - The DAS annotation program (ANNO) 
provides the capability of generating alphanumeric and special 
characters for display and film annotation. Version 2.0 of ANNO 
accepts characters entered via the KSH keyboard or punched cards via 
the card reader. 

2. 7.4.29 smo othing pr og ram f HP$-13)^ ,- This program 
provides capability for smoothing low-frequency banding present in 
Skylab EHEP band 13 thermal data. Low-temperature calibration points 
are used to digitally adjust imagery data based on that reference. 
Input data are SES-192 LAPSTS CCT* Output is a LARSTS CCT. 

2.7.S 

Software capabilities of the Building 17 Data Techniques Laboratory, 
Philco-Ford, Sept. 10, 1973. 

Data Format Control Book, TB-543. 

Screening and Data Handling Plan for ERTS-1 Computer-Compatible Tape 
and Aircraft 24-Band Scanner Data^ IOD-2945. 

2.8 UNI VAC 1108 DATA PROCESSOR 

2 - 8. 1 

The Dnlvac 1108 processor is a large-scale batch computer system that 
will accept ERTS-1 flSS bulk, HSS DAS, LARSTS III, or universal format 
CCT. Analysis includes reformatting, classification, clustering. 
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imagp-ciata correlation, image-data registration, atmospheric 
corrections, and statistical analysis. Output tapes can be in LAFJSY?; 
ITT, rtSS DAS, or universal format, output products include punched 
cards, plots, gray maps, printouts, histograms, and output tapes for 
the S-c 4060 unit to produce microfilm images. This computer facility 
is located in building 12 and scheduling information can be obtained 
from Tom Smith, TF4, 713-483-6478. 

2- 8. 2 Sensor Capablll tj. es 

Any sensor data tape that is in one of the above formats can be run on 
this computer system. 

2-8.3 

Remote operation is available from terminals located in room 2062, 
building 17. Several statistical and utility programs are available 
for analysis. Abstracts for these programs are located in the 
building 12 tape/manual library. 

2- 8. 4 programs 

2.8.4. 1 LE RTS LARSYS program .- The E8TS to LAPSTS ITT program on 

the Univac 1108 system reformats EPtS-1 BSS bulh tapes to the lAPSYS 
III format for further processing with such programs as SCEPTS, ROTAF, 
TSOCLS, I.APSYSAA (PATREC) , et cetera. A complete EPTS tape may be 
reformatted to LARSTS III with LBBTS in approximately 12 minutes. 

2. 8. 4. 2 RggEDT jER^ g HSS DAS1 p r ograi .- The EBBEDT program converts the 
ERTS-1 BSS bulk tapes to the BSS DAS edit format, which is compatible 
with both DAS for screening and editing. The BBBEDT program reformats 
a ftaximum of 700 resolution elements per scan line. The EBBEDT 
program reformats a complete EFTS tape in approximately 8 minutes. 

2. 8. 4. 3 TIB BIE LOOK UP fTLlJL P ipogg^M 07^ 8.- The JSC table lookup data 
classification programs currently available on the Dnivac 1108 system 
may be used in place of the classify processor of LARSYSAA PATREC. 

The TLO approach was developed as a much faster computer 
implementation of the data classification step. Inputs are punched 
cards and LARSTS III or BSS DAS edit data tapes and outputs are 
alphanumeric gray nap printouts, printouts of raw data, the HAPTAP 
tape for input to further screening, and PHIS color-study tape (only 
available for LAHSYS III formatted input data). 
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2. 4,a 


IS nc LS_Jj1 at a_ cluster in3i_^ro2xa in-- This aJqori^hni is ar intoran.ivo 
procedure for aroupinq multispectral data (per iwaa^ ooint) into sets 
or clufitprs of similar data* The input is limited by proqram ^ a 
rnaximiin of 50 clusters^ 30 channels, and 20 fields* Inputs are 
punched cards and a LAPSYS Til data tape* Out-puts are printouts of 
clustering data, map printouts, cluster covariance matrices nrintQuf-^ 
punched cards, and a cluster color-study nine-track tap«=‘ (for th^ rvyc; 
HAS) . 


2, 8- 4. 5 £lI£IC_JIiPSYSiil__data_£lassif ica^^n*- PAIR PC program allows a 

user to classify remote sensor data by spectral pattern recognition 
techniques* This is accomplished 1 ^ith the aid of four processors 
called STAT, SELFCT, CLASSIFY, and DISPLAY* 

A* STAT - The first step in the pattern-recognition process is to 
sel ect training fields using the field coordinatas obtained from 
cne or more sources, including PICTORT, SCERTS, isncis, or the 
Efts, These coordinates are input to STAT in the form of puriched 
cards* Also input to STAT is the raw LARSYS III tape* Putnuts 
used for iterative analysis in the selection of homogeneous 
training fields include statistics such as the mean vectors, 
covarif^nce matrix, correlation matrix, histograms, and sp<»ctral 
plots* only the outputs consisting of the training field 
coordinates, class mean vectors, and class covariance matrix are 
used for continuation of the data flow into the SELECT and 
CLASSIFY processors. These data are in the form of punched cards* 
One alternative available for obtaining statistics for us*^ in th» 
SELECT and CLASSIFY processors is through use of the ISOCLS 
program d<»scribed previouslVi* 

B* SELECT - The SELECT processor accepts the statistics in nunched- 
card form and outputs the best channels to he used in the 
classification process* These are the minimum number of channels 
available that maintain the optimum separability of classes* This 
processor is important only for MSS data of greater than 4 nands 
(24 channels and 13 channels) since there is a maximum of only 4 
channels per sensor on the BRTS* There are four different 
procedures for measuring the degree of separability of classes as 
reported in the reference concerning implementation of feature 
selection (reference 2*8-1). 

C* CLASSIFY - The CLASSIFY processor accepts raw LARSYS III data, 

punched cards from STAT, and punched cards from SELECT to produce 
a per-point classification of all points within specified 
boundaries* The CLASSIFY processor on the Univac 1108 handles up 
to 30 channels and 30 classes and classifies up to 1000 pixels oer 
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line. The outputs of CLRSSTFT are a lABSTS classification tape 
(HAPTAP) and/or a class! ficatton printout, — 

D. DISPLAY - The DISPLAY processor accepts punched cards containing 
information on field coordinates and ground truth for use in 
developing a printout on the classification accuracy. In 
addition, the DISPLAY processor takes the point-by-point results 
of the classifier and displays then in a computer printout format 
similar to the PICTOD? map printout, except that each symbol 
represents a, classified point. The DISPLAY processor can directly 
create a PHIS PAS color-study tape. 

2, Be 4.6 This program ^oes pr*?cise digital 

image registration in a semi-automatic node. Thp CORLRT computes the 
cross-correlation functions between the two closely correlated images 
(referenced and overlaid to be registered over some preassigned qrid 
structure). A fast FOllBIER transform technique is used- The CORLAT 
program is intended for use on all types of remote-sensing data. The 
inputs to this program are program tape, one or two LARSYS TIT format 
tapes, and input parameters via punched cards. The outputs are two- 
dimensional correlation arrays printed in numerical 0 to 9 
presentation where 9 indicates a maximum and 0 indicates a minimum, 
correlation coef f icients, coordinates of the correlation maximum or 
minimum, and punched cards of the coordinates for input to the 
registration program* 

2. 8- 4.7 The REGSTR uses correlation 

results from CORLAT to bring two images into precise spatial 
alignment. The REGSTR can be used on all types of remote-sensing 
data. The inputs to this program are the program tape, one or two 
input data tapes in the LAR5YS III format (one of the input tapes can 
be mounted on the same drive after the program tape is loaded into the 
computer), input parameters via punched cards, and the correlation 
results which are input from CORLAT via punched cards. Outputs are a 
registered data tape in the LABSTS III or universal format with a 
given specified number of channels, a printed message of poor 
approximation if the specified registration error is exceeded in a 
certain region, and a printed list of all coefficients of the 
approximation polynomials in each region. 

2. 8. 4. 8 At mosp heric corr ectio ns jR QTABL *~ The ERTS and camera data can be 

corrected for atmospheric absorption and scattering with the Univac 
1108 program ROTAR (reconstruction of target reflectance). The ROTAR 
is a table lookup program which relates the sensor data to reflectance 
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values calculatea for cfiven Sun anqlesp optical «1epths, and 
atmospheric conditions* Two homogeneous optical layers are used to 
approximate the atmospheric scattering and attenuation 
characteristics^ The ROTAR proaram outputs a corrected data tape, 
called a reflectance tape, that assigns a percent reflectance number 
(0 to 100) to each iraacre element* This tape output is in LARSYS TIT 
format* 


2.8*a*9 SCLASS.- This program has a computer qcay-map printout option similar 
to LARSYS PICTODT* Single-channel ran input data either in ^SS HAS 
edit or LARSYS TIT format can be converted to a computer printout 
image using 30 alphanumeric symbols. Unlike T.APSYS PICTOOT, however, 
there is no data histogram, and the user must select and input the 
display bin levels (on cards) without any such aid* The important 
thing to note here is that this is presently the only means available 
for directly generating a computer gray map of MSS DAS edit tape data. 

2*8*4*10 ISOCLS (p PTNT)*- There are two outputs from ^‘his program: a line 

printer map and a color-study tape that may be displayed on the PHIS 
DAS* 


2*8*4*11 PICIoaT^iLARSISiSL-* PICT function of the LARSYS PICTORT subsystem 

on the nnivac 1108 takes tape data in LARSYS TII format and produces 
an alphanumeric printout or symbol map for screening and editing data 
(in a single band) * Histogram and punched cards of training and test 
field displays are available with this progcam- 

2*8*4*12 5C EBTS (0- 840 gray map) *- The SCTIRTS (screen ERT5) program on the 
nnivac 1108 system accepts tapes in LARSYS ITT format. The output 
tapes are then input to the S-C 4060 unit to produce microfilm images 
of the data. Paper copies can then be obtained with any standard 
microfilm reader/printer* The Q-840 version of SCERTS has the 
limitations that only the first four channels of data are available 
and that all four channels must be mapped* The Q-840A single-channel 
version of SCERTS can map from any 1 channel up to 24 channels* 

2*8*4*13 £SEPS*- The PRFPS (prediction of the response of Ear^ h-pointed 

sensors) program calculates the sensor response for a given target 
reflectance and a set of given atmospheric conditions* It is used in 
conjunction with the ROTAR program* 

2*8*4*14 LIKI T* - The program LYKTT reads a packed data tape in either LARSYS I 
or III formats, writes an unpacked data tape of equally spaced scans. 
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draws graphs on microfili»» and prili'ts lists of thft data mixinniii, mean, 
and minimuiti within these scans in all channels. Increased efficlencv 
and reliability are achieved by using an unpacked tape; however, not 
every scan of data is available on it„ 

LUVIT^- The proqram LUVTT reads the unpacked data tape vritten by 
proqram LYKIT and produces the complete profiles of Individual scans 
specified hy the user by tabulating and graphing data within all 
channel s. 


2.0. h„16 LUHPIT^ - The program LUMPIT reads the unpacked data tape from LYKIT, 

drives the correction polynomials for a particular scan line and 
channel, and outputs lumped and polynomial cards. 

2-6.U.17 PIXIT. “ The program FIXIT reads the original packed LAFSYS III tape, 
uses the polynomial cards from LTmpIT, and outputs a corrected packed 
LAFSYS III tape. 

2.0. 4.18 CLD^TD.- The CLOSTD is a single- pass clustering program and therefore 

is not limited with regard to the quantity of data that it can 
process. The program reads an input tape in LAFSYS III format and 
outputs a nine-track tape of the cluster map to be used with the DAS 
color-study program. The output tape can contain up to 700 pixels per 
scan line and can cluster data containing from 1 to 36 channels of 
information. 


2.8.4.19 


The CHV190 


program takes an S-190 scan data tape recorded by Patrick Air Force 
Base Imaging System Branch laser scanner system and outputs one tAFSYS 


III formatted data tape. Both input and output tapes are nine-track 
tapes. 


2.8.4.20 H ^i,tispectral sg an analg corre<;^iqn-E£agiaa -Z-Z351- ^&£ S£llSL»~ 

RCOBNU is designed to elininate the variance in 8S5 data introduced by 
scan angle. The prograa co.putes either additive or multiplicative 
correction coefficients that can be applied to each sample of each 
channel. Input tape is L&PSYS III BSS data and the output tape Is a 
scan-angle-corrected LABSTS III HSS data tape. 


2.8.4.21 DAS display tape prograa - 0855_iB» SGIEj.- Ibe DASGEN program provides 
the capability to convert BSS classification results to a color 
display. on the DAS. Input Is a lAFSTS III tape from the CLASSIFY 
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proqrain and tho output is a seven- or nine-track tape in LAP^YS ITT 
forirat to he used on the DAS (requires a nine-track tape). 

2,8_4*?2 ^ VIBANl program is used to perform a complc-t 

statistical and wave analysis for up to 1B time slices of time series 
data. This program is run during selected time periods to produce 
amplitude (dP) versus frequency plots. These plots can be used to 
check calibrations and noise levels of the data. The statistical 
analysis includes skew, kurtosis, probability density, chi-square 
test, and standard deviation. 

i-8.4.2^ This program reformats the University of Michigan A/D 

multispectral data tape to the LARSYS III format. 

2. 8* 4.24 3- - This program reads a 7-track, 200 bpi even-parity 

microdensi tome ter digital tape, reformats it, and outputs a DARSYS ITT 
tape that can be displayed using PICTOUT. 

>,fl.4.25 B£JS«SS_;_27JJ 7. - This program was written for Information Svstems 

Division {TSD) for engineering checkout. It calculates performance 
parameters associated with the MSS and outputs 4060 plots of 
probability density histograms, printed video data of selected scans, 
a listing of calibration data, and performance parameters. This 
program uses PREBRN - Q760 which edits the calibration data. 

!e8.4.26 fl!iliiS2ectral_2I5i_S3£-Z-2269*- This program draws gray maps of 
specified levels of relative radiance within one channel of 
multispectral data. The map has up to 8 gray levels, 150 scans long, 
and flight width of up to 222 samples wide. Data are in the old 
LARSYS T format and output is on microfilm. 

:. 8. 5 Siklioaja£]ijf 

Earth Resources Data Format Control Book, TR-543. 

Screening and Data Handling Plan for ERTS-1 Computer Compatible 

Tape (CCT) and Aircraft 24-Band Scanner Data, EOT>-2945. 

Helmke, D- A.: Conversion of ERTS-1 nss Bulk Tapes to the MSDS 

Edit Format (EMBEDT) . Earth Obs. 73, EOD-2S, Sept. 1972. 

Winter, ?. T.; Table l,ook-Dp Classification Program, TR-2006, 

197 2. 
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Eppler, W. G.; Hemke, C. A.; an<l Evans, H-: Table Lock-Tp 

Approach to Pattern Recognition. Procee«3inq of the Seventh 
International symposium on Remote Sensinq of the Environment, Vol, 
II, May 17-21, 1971, 

Ratcliff, M, L.: Description and Gser^s Guido for a Processinn 

System for Airborne Mul tispectral Scanner Data. ISO Internal 
Note, MSC-01646, Oct. 2, 1970, 

yao, S, s, : A Method for Diqital Image Registration Using a 

Mathematical Programming Technique- EOD-2910, July .11 , 1972. 

CAD Procedures Manual, part 10 and part 19. 

Potter, John F. : PREPS Preprocessor Development and Performance 

Evaluation Summary Report, TM SRT-04-TF3. 

Haskell, R. E. : CLUSTD - A New Program for the Nonsupervised 

Classification of Multispectr al Data, JSC-08010. 

Implementation of Feature Selection Via Dynamic Programming, 
LEC/HASD 640-TR-122, June 1972. 

Gardner, C. T. : Computer Program Documentation DAS Display Tape 

Program, LEC, CPD-306^ 

Program Documentation, JSC Statistical and Nave Analysis Program 
(VIBAN3) , DPD-0036. 

2* 8w 6 Ref ey gnces 

2-8-1 Implementation of Feature Selection Via Dynamic Programming, 
LEC/HASD 640-TR-122, June 1972- 

2.9 DNIVAC 1110 

2-9.1 Gene ral 

The Onivac 1110 multiprocessor system is a large-scale batch mode and 
interactive computer system (EXEC 8) that has 15K more user core than 
the Dni vac 1 108. 

The Onivac 1110 is located in building 12 and charge time information 
can be obtained from Tom Smith, TF4, 713-483-6478. 
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2. 7 S»nsor_Ca£abiiities 

The nnivac 1110 will accept RRTS-1 bulk, universal, and L^RSYS TIT 
format 7 or 0 track 800 bpi CCT. 

2. 9. 3 S£e£ial_£a£abilities 

Programs can be run in the interactive mode. 


2.9-U ^X£3iams 


2. 9. 4. 1 IST^P-" The ASTEP is a program that is used to gain understanding of 
the problems associated with processing m ultispectral Earth resources 
data and to test and evaluate processing algorithms. The na-Jor 
emphasis is to examine the statistical properties of the data and 
their impact upon classification algorithms. Character maps, gray 
scale-type maps, histograms, statistics, program options, and data 
value printouts are available- 


2. 9. 4. 2 S£]IS-- The Resources Capability Onit System (RCnS) is a forestry 

management information tool that enables a forest manager to evaluate 
if regional forests meet the requirements of the forest manager- 
inputs are ground-truth data, production factors, cost factors, needs 
and demands, et cetera and outputs are management decisions such as to 
plant certain type trees, establish recreation areas, et cetera. 


2.9.4. 3 LARSIS A^.- The LARSYSAA program from the Univac 110R has been 

converted to the Dnivac 1110, but it will not execute in the 
interactive mode because of tape drive limitations. 


ISOCLAS.- The ISOCLAS program from the Univac 1108 has been converted 
to the Univac 1110, but it will not execute in the interactive mode 
because of tape drive limitations. 


fiXflLS.- The Regional Information Management System (RIMS) is designed 
to provide extremely rapid access to Earth resources data-base 
information. It stores, retrieves, and displays information in 36 
broad categories of land use. The RIMS was implemented at JSC on the 
Univac 1106 and 1110 computers using EIEC 8 and may be accessed from 
dialup terminals in several locations at the JSC. The RIMS is now 
serving the Houston Area Test Site (HATS) data base, which contains 
information for about 44 000 1-kilometer squares. The RIMS user may, 
in an interactive mode, select any subset of the data base by 
descriptor. For example, A 100.0 describes the subset which is 100- 
percent agriculture, u 50.0 indicates 50-percent urban, et cetera. 
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Th<^se subsets may be combined in any order tisina loqic operators (anri^ 
not# inclusive or# exclusive or). With these onerations, the may 

describe a subset in virtually any manner. After the desired subset 
has been built, it may be displayed as verbal and numerical outrut or 
the OPT associated with the dialup terminal, or it may be extracted 
for further online or offline processing. An example is the map 
drawing routine executed on the PMTS DAS. 

2. 9, S 

User's Guide and Software Documentation for the Algorithm simulation 
List and Evaluation Prooram (ASTEP) # JSC Internal Note 73-PM-71, Kay 
U# 1973, 

Allison, J, L.; Argo, W. V.; and Shelton, n. 1.: Regional Information 

Management System (RIMS) Users Guide, LEC/HASD 6g0-TR*190. 

Allison, J. L- ; Argo, w. V.; and Shelton, M, L. : Regional Information 

Management System (RIMS) Program Logic Manual, LEC/RASD 640-TR-192. 

2,10 TAPE TO FILM CONVERTER (VISICORDER) 

2 . 10.1 

The visicorder permits an investigator to screen MSS data and to 
determine training field coordinates without using the DAS. The low- 
cost hardware involved produces strip^filn imagery of selected 
channels with a superimposed computer^compa tible coordinate grid, 
which permits an investigator to locate any point on the flightline to 
the nearest scan line and element. The visicorder is located in room 
2062, building 17 and is scheduled by John Sargent, TFU , 71 3-403-647B. 

2. 10- 2 Senso£_£a£abiliiigs 

All 24 channels of MSS data can be screened. For example, film 
imagery with a superimposed coordinate grid can be made for all 24 
channels of a 10 000 scan line mission on approximately 150 feet of 
film in less than 1 hour. The M^S, Reconofar TV, SS-7, RS-14, RS-1B, 

U of M, and others may be used on this system. 

2.10.3 Special Capabilities 

Investigators who do not have ready access to the DAS or ERIPS can 
screen data and locate their own training and test fields. The field 
coordinates (specified in terms of beginning and ending scan line and 
element) can be used by the investigator to request a DAS edit tape or 
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to inpnt iirectly to the program on their own computer nr the 

LARS remote terminal. This display capahilitv supplements th*=^ 
computational capability provided by the LARS remote terminals and 
increases their potential usefulness. 

2. 10.U £L 02 rams 

The serial stream of digital values from one MSS channel is converted 
to analog form. These data are then used to intensity-modulate a CRT 
in the visicorder to produce a continuous-strip imagery. An 
additional capability has been developed for the visicorder to 
superimpose a scanner-coordinate grid system on the imagery. These 
grid lines are generated using digital logic circuits triggered by 
each scan line and by each element within a scan line. Because thpy 
are Generated by the data itself, these grid lines are assured of 
being in spatial registration with the MSS imagery. Th^ visicorder is 
capable of processing MSS data at a rate of 100 scan lines per second, 
compared with 2 scan lines per second for the DAS. The continuous 
strip imagery is 5 inches wide and is available in the form of fA) 
immediately available, dry-developed diazo paper, ( 3 ) conventional^ 
vet-developed black-and-white film transpar«»ncy , or (C) wet-developed 
black-and-white positive paper. The system is adjusted to display 1^0 
elements per inch and 150 scan lines per inch on the output imagery. 
This is compatible with the visicorder CRT resolution, and allows 700 
elements to be imaged on 5-inch-wide film. Prom an altitude of 2780 
feet, it is approximately the same scale as the Hasselblad cameras 
equipped with 80-milliraeter focal length lenses. 

2.10.5 Bibllograph y 

Eppler, W.; Reustle, J.; and Tragni, F. : Ccmpu ter- Based Coordinate 

Grid for Multispectral Scanner Imagery, E0124. 

For further information, consult the personnel in room 2062, building 
17, cr contact John Sargent, TFM, 713-483-6478. 

2*11 TAPE TO FILM COWVERTER (TEXAS IMSTHDHENTS) 

2. 11.1 General 

The RFR-70 film recorder is capable of accepting a variety of data 
from an analog tape and converting it into an image with acceptable 
results. This constitutes a permanent visual record. It is located 
in room 2062, building 17, and can be scheduled by John Sargent, TF4, 
713-483-6478. 
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2 ^ 2 Sensor Capabilities 

The sensor capabilities consist of analoq sensor data recorded from an 
airborne scanner or data from a maqnetic tape recorder where the scan 
rate is greater than 50 Hertz but less than 350 scans per second. 

2-11.3 Si^gcial^Ca pablli ti es 

The recorder paints a video image of Earth terrain onto a continuous 
strip of 70-fnillimeter photographic film* 

2-11,4 Bib lioqraph y 

For further information, consult the personnel in room 2062, building 
17, and the Operating Instructions nanual for 70-mro Remote Film 
Recorder RFR-70 by Texas Instruments, Inc,, Oct, 28, 1971, or contact 
John Sargent, TF4, 7 1 3-4B3-647B, 

2.12 DATA TFCHNIOnFS LAB TERMINALS 

2. 12. 1 £®il®ral 

The Data Techniques Laboratory has three remote terminals with the 
capability of interfacing with the JSC building 12 Univac 1106 or the 
Univac 1110 through a set of dedicated lines. The three terminals 
also have the capability to dial into any computer facility that has 
acceptable communication hardware. The terminals consist of the 
following. 

A. A data point 3300 CRT with a standard teletype alphanumeric 
keyboard, a 30-character-*per-second heat-sensitive printer, and a 
tape cassette with read/write capability, 

B. A Hazeltine 2000 CRT with the sane features as the data point 3300 

CRT, except the Hazeltine has a dual-tape cassette instead of a 

single cassette. 

C. A Teletype Corporation ASR 33 unit operating at 10 characters per 
second with an impact printer and a punch/read "paper tape 
attachment. 

These three terminals are located in room 2062, building 17, and 
further information can be obtained from John Sargent, TF4, 713-483- 
6478. 

2 . 1 2 . 2 

The sensor capability consists cf sensor data that are in the correct 
format for CCT of the system dialed (LARSTS III at Purdue, etc.) 
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Special Capabilities 

Computf^r facilities such as Purdue, Pice, Georqia Tech,, lewis, 
Atlanta GS?v 1108, and the Goddard Space Plight center can be dialed 
using these terminals. 


2 , 12, 4 


Programs 

A wide variety of programs can be used with this system such as th^ 
same as used with the Purdue Terminal described in section 2,1, 


2, 1 2, 5 Eitii£im£h^ 

For further information please contact John Saraent, TF4, 713-4B3- 
6478, 
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ST?CTIOW 3 

ESSI2SE&EHI£.Si£ASIl!lTiES 

3. 1 GEOHTITEIC ANALYSIS CAPABILITIES 

3-1.1 SSIje ral 

The geometric analysis section has extensive capabilities to do 
research, analysis, and production processing on a very wide range of 
Earth resources data. Because of the flexibilitv of the group, alBos< 
any geometrically oriented problem can be considered. Analysis work 
can be discussed with H. J, Bender, TF5, 713-a83-6287. The following 
equipment is used by this section to aid in analysis of geometric 
problems, 

3.1.2 ga ng 7 20B andgPgjnjw 

The Bang 720B and the Hewlett Packard 9100 b are self-contained 
programable electronic calculators that can accept taped programs. 

The outputs are numerical visual displays and hardcopies of printouts 
of programea data* 

3. 1.2.1 gana_EEoarams.- The Bang calculator has programs available that will 
convert geographies to Universal Transverse Bercator, Lambert, or 
State Plane coordinates. Other programs include data adjustment, 
resection (compute spatial orientation for a specified aerial photo) , 
image blur plotting for panoramic or frame camera images, and 
computation of lens distortion curve coefficients^ 

3. 1.2.2 HE9J00B_Ei23£aa§.- The Hewlett Packard calculator has programs 
available that will convert Universal Transverse Mercator to 
geographic coordinates, local coordinates to geographic coordinates, 
geographic to local coordinates, compute the Lunar slant range and 
surface distances of images, and compute lens distortion curve 
coefficients (less than eight distortion coefficients). 

3. 1. 3 SDiia£_llJ0_BegistEalign_2EoaEaa 

The geometric analysis section has an aircraft scanner correction 
program that geometrically corrects 7 or 9 track digital image data 
from the 24-channel MSS scanner. Output is a registered tape in 
LARSYS III or universal format. 

The BSS-400 graphic quantizer is an example of the application of 
integrated circuitry for converting graphics to digital form. The 48- 
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"72-inch coocdinatotT^^ph table Kill accoenodate naps, qraphs, strip 
charts, design drawings, et cetera and any point or line on the graph 
can he digitally scaled and recorded. Measurements in the T-y 
direction and areas can be recorded. The input can he any graph to be 
measured or the enclosed area to be calculated. The output is the 
visual digital reading or a printout of the readings. The printout 
shows the measurement in the X direction, followed by the measurement 
in the Y direction. This machine is located in room 1059, building 
17, and information can be obtained from M. J. Bender, TP5, 713-483- 
6287. 

3.1.5 Mann (pgmpara tor. T ype 121g 

The Mann comparator, type 1210, is a precision screw instrument 
designed specifically for measurement of distances on photographic 
materials to an accuracy of *0.001 millimeter. This instrument 
outputs formatted data (x, y coordinates, point identification, etc.) 
through a digitizer (data logger) onto punch cards for use in various 
computer programs. This instrument is best suited for performing 
mensuration on photographic film or glass plates regardless of imagery 
source. This instrument has a 9- by 19-inch measuring format 
(programs permit reconstruction of even larger photographic formats) . 
This comparator is located in room 1059, building 17, and information 
can be obtained from H. J. Bender, TPS, 713-483-6287, 

3-1.6 B3a5Sb-aBa.I(Offib-ilaltiscaIe_st ec e o p oint Marker 

The multiscale is a device for stereoscopically transferring coniugate 
points from one set of photographic imagery to another. A continuous- 
zoom viewing system on this instrument allows matching of con-(ugate 
images using photography of widely varying scales (from approximately 
2X to 48x) . Points are burned into the emulsion by a thermal die to 
provide a permanent unambignous record of the point. Diameter of the 
hole is approximately 40 micrometers. This machine is located in room 
1059, building 17, and information can be obtained from Ji, J. Bender, 
T?5, 713-483-6287, 

3.1.7 Iild_B-8_avisgEaph Stereop lottep 

The B-8 Aviograph is a general-purpose photogrammetric instrument for 
accomplishing stereoscopic measurements from stereopairs of 
approximately vertical photographs (less than 5-degree tilt). The 
instrument is eguipped with an enlarging/reducing pantograph (2;5X to 
5:2X). Inputs consist of photographic transparencies (glass or film 
having formats up to 23 by 23 centimeters) acquired with 
wide/superwide angle cameras. It is most suitable for producing 
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small- to-[n^=?aimii scale maps (1:2^000 or smaller) • This machine is 
located in room 1059, building 17, and information can be obtained 
from n. J. Bender, TF5, 713-483-6287. 

1 . 1.8 

The Wild PTJG-3 is a stereoscopic point transfer device used for 
transferring coniugate points from one set of photographic imagery to 
another. The device drills a 23-nicrometer-dia»eter hole in the 
emulsion of film or glass plate to provide a permanent, unambiguous 
record of the point. Transfer of data is restricted to photographic 
transparencies of approximately the same scale. 

3. 1.9 h5 - 1 1B1 ^nalyl^^gal Stei^eoplpt^eg 

The ftS-IIBI is a stereophotogranmetric system using a programmable 
digital computer for real-time stereomodel computations and 
electromechanical control of a high-precision stereocomparator. 

Inputs to the system normally consist of stereopairs of photographs, 
positional information to reference these photos to a surface, and 
data to compensate for nonprojective effects (e.g. , curvature, 
atmospheric refraction, lens distortion, image motion compensation, 
etc) . The outputs include prof iles/contour/planimetric plots, 
ground/model coordinates (three dimensional) , photo coordinates, and 
orientation parameters of the photographs. Digital data are output 
via paper tape, magnetic tape, and teletype printout. Examples of the 
types of imagery (and their sources) which have been reduced using 
this system include conventional aerial cameras (metric cameras of 
various focal lengths) , Apollo 70-millimeter Hasselblad (nonmetric 
cameras of various focal lengths) , 16-nillineter movie cameras, close- 
range medical photography acquired with 70-aillimeter Hasselblads and 
Wild Stereometric Cameras, and imagery acquired using a scanning 
electron microscope (SEfl) . This system is located in room 1059, 
building 17, and information can be obtained from H. d. Bender, TVS, 
713-U83-6287. 

3. 1. 10 Si95rS§isS^flIih2E£2l§Si2I 

The Giga-Zeiss Orthoprojector is a projection-type instrument used for 
the production of orthophotographs (photomaps). The instrument uses 
profile (cross-section) data generated by the AS-11B-1, analytical 
stereoplotter, to accomplish a strip-by-strip rectification of aerial 
photographs (transforming central perspective photographs into 
parallel projection Images). Both color and black-and-white 
orthophotographs may be produced using this instrument. Photography 
acquired with cameras having focal lengths of 6, 12 and 0-1/4 inches 


3-3 



EOD01 


may be directly plotted with the proiecting cameras presently 
available. Other focal lengths may be accommodated through the use of 
photographic techniques providing a wide selection of final orthophoto 
(photomap) scales. This instrument also possesses the capability of 
producing a dropped-line contour chart giving direct hypsographic 
information of the terrain being reproduced as an orthophoto 
(photomap) . The Giqa-7eiss can accommodate photo formats of up to 9- 
1/2 by 9-1/2 inches, accepting either film or glass plates. The Giqa- 
reiss is located in building 17, room 1059 In the Geometric Analysis 
Section, Mapping Sciences Branch. Scheduling of tasks on the 
instrument may be arranged by contacting H. J. Bender, Tv5, 713-483- 
6287. 

3 . 1. 1 1 

The A-40 is a stereoplotter used for reducing data acquired with the 
wild C-120, C-40, and C-12 Stereometric cameras or similar cameras and 
phototheodolite pictures with parallel, or parallel-averted, ares. It 
is used primarily for close-range photogrammetric tasks such as 
accident investigations, medical photography or forensic photography. 

The instrument will accept photographic plates with formats of up to 
92 by 125 millimeters as inputs. Outputs consist of 
contour/prof ile/planimetric plots and point coordinates measurements. 
The A-40 is located in room 1059, building 17. Further information 
can be obtained through M. J. Bender, TF5, 713-483-6287. 

3. 1. 12 lz®_Stereomst 

The 8-8 Stereomat is an automated B-8 Aviograph Stereoplotter. In 
addition to the usual manual stereoplotter operations, an image 
correlation unit also enables this system to perform the following 
operations automatically: relative orientations, profiling, 

contouring, digitizing of stereomodels , and exposing of 
orthophotoqraphs (electronic) . Inputs to the system consists of 
stereopairs of photographs with formats of up 9 by 9 inches. 
Photographic tilt limitations of the instrument are: phi and omega == 

±5 grads (from normal), K = ±5 grads. Photography with focal lengths 
of 3 and 6 inches can be readily accommodated. Outputs from the 
system consist of contour/plani -metric/profile plots orthophotographs, 
digitized terrain models, and point coordinates. Digitized terrain 
models and point coordinates are formatted and recorded on seven- 
channel magnetic tape for use in computer programs. Plotted products 
(profiles, contours, etc.) and orthophotoqraph magnifications may vary 
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from 1. ax to 2- 3X (from photo), dependinq upon the scale of the 
photographic inputs^ 

The B-8 Stereomat is located in room 1059, building 17^ Further 
information can be obtained from Bender, TF5, 713-483*6287, 

3.1.13 Ha nn_TYPe_ 12 03_ Semi-automatic Stell^p 

The stellar comparator is a semi-automatic, precision lead-screu-type 
measuring instrument capable of automatically centering on symmetrical 
photographic images such as star images, reseavs, or holes drilled in 
the emulsion through the use of a photoelectric, closed-loop feedback 
servo-system. The incorporation of a small digital computer provides 
additional automatic functions to the system. The primary function is 
the automatic slewing to preselected coordinates in the near vicinity 
of a symmetrical image point, then automatically centering on the 
exact point, recording actual coordinates and moving on to the next 
point. In addition, the comparator can perform a self-calibration 
using an accurate reference grid (grldplate) with the computer 
printing out the deviations at each point. Coordinate measurements (X 
and y) are output on paper tapes and printouts via a teletype system. 
The Wann Stellar Comparator is located in rrom 1059, building 17. 
Further information can be obtained from K, J, Bender, TF5, 713-483- 
6287. 

3.1.14 sifelisfliajRhi 

Operating Hanual for the RSS-400 Graphic Quantiser, H, Dell Poster 
Co,, San Antonio, Tex, 70209, 

Operating and Halnteuance Manual for Type 1210 Comparator, David W, 
Mann Co, 

Manual of Photogramraetry, 3rd ed, , An, Soc, of Photogranmetry, 

Handbook for AS-11B1, Automated Analytical Stereoplotter, vol. 1-6 and 
Magnetic Tape Attachment Manual, Bendix Research Lab, 

Precision Instruments for P hoto gram met ry, PI-904e-11, 71 , Uild- 
Heerbrug, 

Prepositioninq and Photoelectric Setting System Model 975 for 
Automatic Precision Stellar Comparator Type 1205B, Instruction Manual, 
David H, Mann Co,, Burlington, Mass, 
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3.2 PHOTOIKTEBPRETHTION CAPABILITIES 
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3.2*1 S§MXal 

The photointerpretation section has extensive capabilities to view, 
read, prints and process imagery from Earth resources sensors* Work 
can be discussed with I* C. Wade, TP5, 713-483-3611. The following 
eguipment is used by this section to aid in analysis of Earth resource 
data. 


l!2S®l_21-EilS_Viewe£/£^ijii^ 

The model 91 viewer/printer is designed for convenient viewing of long 
rolls of film and making black-and-white negative prints of individual 
frames on demand. This machine accepts all film sizes from 35 
millineters to 9.5 inches. The inpnt is the film to be viewed. The 
output is the visual display plus an 10- by 24-inch print of the scene 
viewed. Magnification can vary from 4X to 321 with three different 
lens settings. This machine is located in room 242, building 17. 

IiSJS-Aaaitive_Colo£_v iewei/Printet (ACT/PI 

The Itek ACVP is a photo-optical device which has the ability to 
enlarge, superimpose and register up to four separate black-and-white 
transparencies for viewing, printing, or color enhancement- The 
magnification ranges from 7.981 to 8. 021, with 8* being nominal. 

Inputs are transparencies up to 70-millimeter wide. The outputs are 
Images from all four channels which are folded by two high-quality 
mirrors and converged onto the screen/printing plane to be viewed or 
for prints to be made. Color transparencies, or color neoatives can 
be made and there is an adapter for Polaroid packs. This machine is 
located in room 233, building 17. 

AB::J02..1igasi^£j:iaifirx-Erojgg± lfli»,.. Photographic 

The AB-109 viewer, proiectlon, photographic machine is a film viewer 
with inputs of any size film from 35 millimeters through 9-1/2 inches. 
The outputs are the display screens for visual observations. 
Magnification of the film is possible at 2.5X, 51, 10T, and 22X. Film 
annotation at the film gate or on the lighttable, ± 180-degree rotation 
of the projected image, and image translation in the X and y direction 
by joystick control are available. The lighttable has a mount that 
will accommodate any Bauscb and Lomb stereoscope for detailed viewing. 
This machine is located in room 242, building 17. 
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3. 2, 5 Ia£iablg_Wj,gthj,_£ear,Projecti3fl _FilB Tjgyer, floflel AH~q 

The variable width, rear prolection film viewer, model ilM-4 is a roll 
film viewer that accepts any film from 35 millimeters to 9-1/2 inches 
in rolls up to 1000 feet long. The input is the film to be viewed. 
The output is the visual display, plus the capability of making a 
print of the frame being viewed. Magnification of the film is 
possible at 3X, 8X, 24X, and 32X» A 108-degree rotation of the 
projected image and image translation in the X and Y direction by 
joystick control is available. This machine is located in room 242, 
building 17. 

3. 2.6 fl33gl_IZB-100-£ila- Viewer/ Reader 

The Traid Model v/H-100 film viewer/reader is a self-contained system 
for viewing film images on the viewing screen. This machine accepts 
roll film of 16-, 35-, and 70- millimeter widths. The input is the 
film to be viewed. The output is a 20- by 24-inch visual display, 
plus a printout of X-Y coordinate measurements and frame numbers. A 
100-degree rotation and an image translation in the X-Y direction is 
available. This machine is located in room 242, building 17. 

3. 2. 7 2ai3_liosk_2si3si 

The data block reader is intended to read and record only the code 
matrix block (CMB) data from the Apollo metric camera system. This 
system includes the metric camera and an attached stellar camera. The 
input is the film in which the data block is to be read. The output 
is a tape with the data block information. A printout of the tape 
lists the frame number, tine, altitude, and shutter speed of each 
exposure. This machine is located in room 242, building 17. 


3, 2. 8 flgltisensor T^ake un Table 

The multisensor takeup (MSTO) table is a film viewinu instrument with 
two separate film tracks. *This machine will accept any size film up 
to 9-1/2 inches and will accommodate transparencies as large as 9 by 
10 inches. The input is the film to be viewed, and the output is the 
visual display. 

Each of the 4 10- by 20-inch viewing areas employs a vacuum mask 
assembly for holding the film flat on the illuminated surface. The 
MSTO can use any of three Bausch and Lomb optical stereoscopes (zoom 
70, zoom 95, and the versatile stereoscope). There are three of these 
machines located in room 242, building 17^ 


3-7 



E0D01 


ORIGINAL PAGE 'B :?BO£ 

3. 2 - ^ gQar^PrQjegtion_yjLlm_ Reader Sys te m Mode l 7 05V 

The rear-proiection film-reader system model 705V provides hiah 
resolution rear-pro-ject ion display of a variety of motion picture and 
still Phototransparencies. This machine accepts film from 35 
millimeters to 9-1/2 inches. The inputs are the transparencies to be 
viewed. The output is the visual display (magnification of 5X, lOX^ 
or 27X) and the capability of measurements in the X-Y direction, plus 
a printout of the data. The printout records the frame number, the 
measurements in the X and Y direction, and also the rotation angle (up 
to 180 degrees). This machine is located in room 242, building 17. 

3.2.10 2221«Iia!isfer scope 

The Bausch and Lomb zoom transf erscope has the capability of usina a 
photograph and map of the same area and by the use of light 
intensities superimposing the two and producing a single image to 
locate areas or points to be plotted. The inputs are photographs and 
maps. The outputs are the annotated maps having information from the 
photographs placed on the map. There is the capability of using lens 
changes to reduce the transparencies viewer by 0.2 and of enlarging 
the map viewer by 4x. There is also the capability of enlarging both 
images simultaneously from IX through 7X. This machine is located in 
room 242, building 17. 

3. 2. 11 ;0ata_idditiy§_£olO£_5ystem 

The data additive color system is a closed-circuit television system 
that displays black-and-white transparencies on a screen. Color can 
be added according to the densities expressed on the film, making it 
possible to determine areas that probably have the same or similar 
surface vegetation or cover. The input is a black-and-white film. 

The output is the visual display with color added. This machine is 
located in room 242, building 17. , 

3.2.12 IIS-WfiSel^6000_C2lfir_iddi^iye_Va^er 

The model 6000 color additive viewer accepts 70-millimeter film chips 
and 0-1/2-inch multiband film and has a four channel (clear, red, 
blue, and green) color filter system to enhance the film being viewed. 

The inputs are black-and-white 70- millimeter film chips and 9-1/2-inch 
multiband roll film. The output is the visual display and there is 
the capability for making a negative or film transparency of the 
viewed scene. This machine is located in room 242, building 17. 
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2.13 £i61j,S9CAS])X 

Operation and Maintenance Manual for Model 91 ?il» Vlewer/Printer, 

A. Morgan Co^ , Palo Xlto, Calif • 

Description and Operation of the Iteh AC7p-Gary Brans. 

Technical Manual Handbook of Operating and Maintenance Instructions 
for AB-109 Viever-Printer, Projections Photographic ^ April 30, 1969. 

Technical Manual for the Variable Width, Bear-Projection Pila Viewer, 
Model RM-4, Itek Corp. Jan. 9, 1967* 

Operation and Instruction Manual Model V/B 100 Pil« Viewer/Beader, 
Traid Corp. 

Operating Instructions for the Data Block Header, Vairchtld 
Industries, Oct. 1971. 

Operation Manual - Multi-Sensor Take-Dp Table, Bichards Corp., McLeon, 
Va. 

operation and Maintenance Instructions Bear-Projection Vila Beader 
System Model 705V, Traid Corp*, Dec. 1971. 

Maintenance and Operating Manual for IIS Mini-Addcal Additive Color 
Viewer, International laaqing Systeas, Mountain View, Calif. 
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